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Abstract. This study examined 46 children 
5-9years (mean 6.7) after Nissen fundoptication 
surgery for gastroesophageal reflux (GER). Eleven 
were deceased and ten of the 35 families declined 
objective evaluation. The remaining 25 children 
(71%) had a barium swallow examination. In 16 of 
the 25 patients the fundoplication was intact. In 
2 patients a small portion of the fundoplication was 
displaced above the diaphragm. In 5 patients there 
was residual esophageal disease. In 3 patients (one 
with esophageal disease), with a hiatus hernia prior 
to surgery, despite immediate postoperative reduc- 
tion, the barium swallow examination done for this 
study revealed recurrent hiatus hernia but no GER. 
Long-term results of the Nissen fundoplication 
reveal success in eliminating clinically significant 
gastroesophageal reflux. Those patients with 
esophageal disease prior to the surgery need 
close interval follow-up to monitor continuing 
problems. 
Utilization of the Nissen fundoplication procedure 
for gastroesophageal reflux (GER) in infants and 
children has increased significantly over the past 
decade at our institution. It is now one of the most 
commonly performed surgical procedures. The im- 
mediate postoperative radiographic findings and 
techniques have been reported in the literature [1-6]. 
The immediate postoperative complications have 
been best detailed in adult series though one recent 
report includes children [7-11]. Concern that there 
are no long-term evaluations of this now common 
procedure in children, many of whom have other 
serious medical illnesses, raised the question as to 
whether the additional surgery in this population 
with high morbidity and mortality was warranted. 
This study was designed to objectively evaluate the 
long-term success of the operation in children who 
were more than 5 years postoperative since their 
Nissen fundoplication. 
Patients and methods 
Between 1974 and 1982 fifty-six children underwent the Nissen 
fundoplication operation at this institution. The procedure in- 
volved a 360 ° fundal wrap fixed to the esophagus and esoph- 
ageal hiatus. Ten of these patients have been lost to follow-up, 
the remaining 46 patients comprise the study group. Over half of 
the 46 (57%) had significant preoperative neurologic impairment 
(primarily cerebral palsy) and 80% had at least one other serious 
medical illness including diagnoses such as Down's syndrome, 
Noonan's syndrome, juvenile rheumatoid arthritis and congeni- 
tal heart disease. Age at operation ranged from I month to 
18 years (mean = 4 years). Of the 46 children, 1t were deceased 
at the time of this study, though no death was directly related to 
the Nissen fundoplication (8 children died as a direct result of 
their severe neurologic impairment, 3 children died as a result of 
their severe congenital heart disease, 1 child died of compli- 
cations from a persistent tracheoesophageal fistula, and 1 child 
died with peritonitis complicating small bowel obstruction 
9 months following Nissen fundoplication), Ten patients and 
their families underwent subjective evaluation in terms of a 
history and physical examination but declined further objective 
evaluation. The families were satisfied with the results of the 
surgery and did not want to take the time to come to the hospi- 
tal for further investigation. The remaining 25 children had a 
barium swallow examination after signing an informed con- 
sent approved by the Human Use Committee at the University. 
The findings in this latter group constitute the results in this re- 
port. 
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Fig. 1. a Normal postoperative appearance 
of defect from wrap (arrows). b The ga- 
stroesophageal junction (arrow) is separate 
from the portion of the wrap (W)above the 
diaphragm (arrowheads), in this 17-year- 
old patient 6 years postoperatively 
Results 
We completed 25 barium swallow examinations, 18 
of which were normal postoperative studies with 
satisfactory opening at the gastroesophageal 
junction (Fig.1 a). There was no significant GER 
demonstrated in this group [12]. In long-term fol- 
low-up the soft tissue defect from the wrap was 
present in these children but not always easily 
identified and positioning was necessary to visu- 
alize the impression of the fundoplication. Since 6 
of the patients were severely mentally impaired, 5 
of them with gastrostomy tubes for feeding, turning 
them to optimally visualize the soft-tissue mass de- 
fect from the intact wrap was difficult. There were 
five other patients in this group with mild mental 
retardation, including 2 with Down's syndrome and 
1 with G syndrome. The other 7 children included 1 
patient with systemic lupus erythematosus and 1 
patient with esophageal atresia repair. The barium 
studies of two patients revealed a superiorly place d 
corner of the gastric fundus portion of the fund- 
oplication above the diaphragm (Fig.lb). There 
was no significant reflux demonstrated whether the 
position of the wrap was above or below the dia- 
phragm [13]. 
Five patients had an intact fundoplication with- 
out GER, but had other evidence of residual or con- 
tinuing esophageal disease. Of these, three children 
had presented initially with GER and esophageal 
ulcers, one patient with Williams' syndrome, one boy 
with juvenile rheumatoid arthritis and one child with 
mental retardation. Narrowing at the site of previous 
ulcer disease persisted and /o r  recurred by the time 
of this follow-up study. The patients had undergone 
esophageal dilatation. The other two patients had 
presented with severe esophageal dysmotility follow- 
lng repair of esophageal atresia which had not 
changed at the time of the study. One child had been 
admitted for dilatation of the fundoplication. They 
were 2 of the 3 patients in this study with primary 
esophageal atresia repair. All 3 patients with primary 
esophageal atresia repair had at least one admission 
to our institution for food or foreign body lodged 
above the Nissen fundoplication wrap that had to be 
removed endoscopically. 
There were 3 patients who initially presented 
with hiatus hernia in addition to gastroesophageal 
reflux (Fig.2a). Two had no other medical prob- 
lems; however, one child with mental retardation 
also had esophageal disease. The radiographic fol- 
low-up in the immediate postoperative period 
showed reduction of the hernia (Fig. 2 b). However, 
at the time of these studies the hernia had recurred in 
all of these children (Fig.2c). Gastroesophageal 
reflux was not demonstrated on these follow-up 
barium studies but contrast did wash back and forth 
between the portions of the stomach that were above 
and below the diaphragm. 
Clinical histories from all families except those 
with preoperative esophageal disease indicated a 
marked reduction or complete absence of hospital 
admissions for pneumonia, vomiting and poor 
feeding, which had been a major problem prior to 
the Nissen fundoplication. This data could not be 
quantified or objectively documented since the 
patients came from many small communities and 
had been admitted to many different institutions 
which they had difficulty enumerating prior to the 
surgery. 
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Fig.2. a This 2-week-old girl was referred with hiatus hernia (HH) 
and GER. b The barium study 2 months postoperatively revealed 
reduction of the HH and no GER. e Follow-up study 9 years 
postoperatively demonstrates recurrence of the hiatus hernia 
(HH) but not the GER 
Discuss ion  
In the last decade there has been a significant in- 
crease in the number of infants and children treated 
surgically for gastroesophageal reflux. Some of this 
increased demand for surgical correction may be 
related to the longer survival and different needs of 
home care of  many of these children with severe 
medical problems compared to the previous institu- 
tional care many received [11, 14]. Over half of this 
surgical population is neurologically impaired, 
often very severely, and the majority of the patients 
have a severe handicap [11, 14]. Eleven of the 
46 children (almost 25%) at the time of follow-up 
were deceased. However, only one death, that 
child with a small bowel obstruction, could only in- 
directly be related to the Nissen fundoplication 
surgery. 
Minor findings included recurrence of  the hia- 
tus hernia but without documented reflux in the 
children with preoperative hiatus hernia. In addi- 
tion, the position of a portion of the wrap of a 
Nissen fundoplication above the diaphragm in an 
axial hiatus hernia did not seem to present any 
complications. It was incidentally found in two of 
the 25 (8%) cases. 
This study indicates that the majority of  pa- 
tients, often with severe underlying illness, do well. 
The patients that require careful follow-up are 
those with esophageal disease prior to the surgery. 
Esophageal disease in this group of  patients in- 
cluded those with severe dysmotility following 
esophageal atresia repair and ulcerative changes. 
Those patients with severe dysmotility of the eso- 
phagus continued to have the problems associated 
with the dysmofility. There was poor growth and 
problems with food and foreign objects lodging 
above the gastroesophageal junction. Balancing the 
morbidity associated with reflux esophagitis against 
the problems of a dysmotile esophagus, and against 
a tight gastroesophageal junction following Nissen 
fundoplication, can be difficult. Preoperative ulcer- 
ative disease of the esophagus in these children, in 
spite of  documented postoperative resolution of the 
gastroesophageal reflux, resulted in long-term 
fibrosis, scarring, and recurrent stricturing at the 
original site of ulceration. 
The long-term results of this increasingly popular 
operation in infants and children are good in this pa- 
tient population with an extremely high association 
of serious underlying medical problems. However, 
those patients with esophageal disease prior to the 
corrective surgery are at risk for persistence, recur- 
rence, or complications of the same and should be 
followed carefully. 
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